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Use ARROM keys to select, then RETURN. 




Students are first presented with five choices on the main menu: 

Learn 

Play 

Challenge 
How To Play 
End 

Students may begin with any level. When they first use Ant Farm however, they 
should be encouraged to choose How To Play. This option explains how to proceed 
with the game. Students should then select Learn to begin building their skills. End 
will allow them to exit the Ant Farm program. 

To make a selection, students use the arrow keys to move the selection box. By 
pressing RETURN, they will proceed to that selection. 
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Learn 


In Learn, students are first presented with an ant to be analyzed. They use a Research 
Window to view a visual representation of the ant's Work Pattern. A Work Pattern is the 
pattern an ant needs to follow in order to get its job done. Students then move the ant 
into the Ant Farm and try to find the ant's Work Station. A Work Station is the set of 
connecting tunnels inside an Ant Farm where the ant executes a Work Pattern. The 
object is to find the position in the Ant Farm that will allow the ant to travel through its 
complete Work Pattern without hitting a wall. There may be more than one set of 
tunnels which will serve as a Work Station. 


Play 

In Play, students must find the Work Stations of nine ants in the Ant Farm. An ant may 
walk its Work Pattern in more than one station in the Ant Farm. Students have the 
option of using three tools: 

Research Window 
Trace Mode 
Hide Ants 

With these tools at their control, students should be able to devise several methods of 
locating the ants' Work Stations. 


Challenge 

In Challenge, students can use the same tools which were available in Play. But in 
Challenge, each ant picks up an egg at one end of its Work Station and drops it off at 
the other. The object is to transfer eggs from an entrance to an exit of the Ant Farm in 
one uninterrupted chain. An ant may have more than one Work Station in the Ant 
Farm, but only one of the stations is the correct one to move the eggs. 

PLEASE NOTE: At any time during the program, students can exit a level by holding 
down the CONTROL (CTRL) key and pressing the E key. 
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Program Descriptions 


Learn 

Within Learn there are three degrees of difficulty: easy, medium, and hard . When 
students first enter Learn, they begin with an easy Ant Farm and an ant in the Research 
Window as shown below: 



The ant can be dropped and set into motion by pressing the SPACE BAR. The ant will 
walk through its Work Pattern in the Research Window. The students should note 
important information (such as shape and length of segments) about the pattern. 
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When the students are confident that they know the ant's pattern, they press the 
SPACE BAR to pick up the ant and move it into the Ant Farm. The arrow keys (i,J,K,M 
keys on the Apple 11+) are used to position the ant in a tunnel in the Ant Farm. The 
SPACE BAR will drop the ant and start it moving. The ant will try to execute its Work 
Pattern in a continuous motion. When the ant encounters a wall blocking its path, an 
arrow will appear in the bottom left corner. This indicates the direction the ant would 
like to continue traveling. 



By pressing the SPACE BAR, students may pick up the ant and move the ant to a new 
starting position. Students may, at any time, use the arrow keys to move the ant to the 
Research Window to again observe the ant's Work Pattern. When the ant is placed in 
the position which allows it to follow its Work Pattern, students are told that they have 
found the ant's Work Station. 


























































































An ant may have more than one Work Station in an Ant Farm. The students are given 
the opportunity to work with a new ant or try the same one over again. If they want to 
try another Ant Farm, they need to select one of the three options at the bottom of the 
Ant Farm. These options can be selected by pressing the outlined letter in the word. 

( ~"\ 

Research Uindow 




CQelp | Kjew Ant Farw 


Options: 

IrOelp - this allows the student to see information on: 

Ant Farms 
Research Window 
New Ant Farm 
End Game 

After Pressing H, the students use the arrow keys to move to the section of 
their choice. Pressing the RETURN key will display information on their 
selection. Selecting Exit will bring them back to the ant they were working 
with before using the Help option. 

Mew Ant Farm - this gives the students the chance to get another Ant Farm 
of the same difficulty or to change to another level of difficulty (easy, medium, 
or hard). The levels differ in the complexity of the tunnels. To return to the Ant 
Farm without changing the difficulty, move the selection bar to New Ant Farm 
and press RETURN. (See page 18 for a special option.) 

End Game - this allows the students to leave the level in which they are 
working and return to the main menu. 

In Learn, the students work at finding a single ant’s Work Station. They 
should continue with Learn on the easy, medium, and hard tunnels until they 
feel confident enough to go on to Play. 
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When first entering Play, students are given an easy Ant Farm. Medium and hard Ant 
Farms are also available. Students begin with an Ant Farm similar to the one below: 



In this level, nine ants must be placed in the Ant Farm to complete the task. Students 
should select one of the following options: Toolbox, Add Ants, Remove Ants, 

Help, Mew Ant Farm, or End Game. They select by pressing the first letter of the 
desired option. Add Ants must be selected first. If any other key is pressed, a 
message will appear telling them that they must Add Ants to begin their game. 


OPTIONS: 


Toolbox contains three tools for use by the students: 
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Research Window - once the students have an ant, they can go to this area to 
visualize the ant’s Work Pattern. Students can then return to the Ant 
Farm to try to find the ant's Work Station by matching the pattern seen in 
the Research Window with a similar one in the Ant Farm. 

Hide Ants - if students become visually confused as they get too many ants on 
the screen at one time, they may use the Hide Ants option to see ONLY 
the ant with which they are working. When the ant is placed into its 
Work Station, all the hidden ants reappear. By returning to the 
Toolbox, students may have all the ants reappear at any time. 

Trace Ants - in Play, Trace is turned ON when students begin. With Trace ON, 
the ants leave a trail indicating their Work Pattern. If students turn the 
Trace OFF, it will then be OFF in both the Research Window and the Ant 
Farm. 

« 

/&dd Ants allows students to choose any one of nine ants to work with. All nine ants 
are needed to complete the Ant Farm. The students can choose to work with the ants 
in the order they appear, or they may press the SPACE BAR to skip some ants. 



Each ant has a number which is displayed in the ^dd Ants window. The total number 
of ants left to be added is also displayed. Once the students have added an ant, they 
may either try to place it in its Work Station or go to the Toolbox and gather 
information about its Work Pattern by using the Research Window. 


11 








































































































Remove Ants gives students the choice of either removing all the ants to begin again 
with the same game, or removing any single ant that is already in the Work Station. If 
the students choose to remove a single ant, pressing the SPACE BAR will display the 
individual ants. Each ant that has been placed in the Ant Farm will be shown 
separately in the farm until one is chosen to be removed by pressing RETURN. The 
removed ant or ants will then be available again in Add Ants. 

Help explains how the Options are used. 

Mew Ant Farm gives the students the chance to get another Ant Farm of the same 
difficulty or to change the level of difficulty. The levels differ in the complexity of the 
tunnels. (See page 18 for a special option.) 

Ind Game allows the students to leave the level in which they are working and return 
to the main menu. 

In Play, finding the Work Station of an ant may be achieved in the same manner as in 
Learn. Students may also choose to look for the Work Station immediately after 
adding an ant without using the Research Window. By placing an ant directly in the 
Ant Farm, they can gather information by noting the direction of the arrow as the ant 
hits a wall. 



In the illustration above, the ant encounters a wail after being placed in the Ant Farm. 
The arrow in the bottom left corner indicates that the ant wants to go farther to the left. 
Since the trace is on, the students can judge the distance the ant has already traveled. 
The trace makes it easier to find a section where the ant will be able to continue 
moving further to the left. 
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Displayed below is the ant finishing its horizontal distance, but being stopped by a wall 
on its vertical path. 



The students may continue to gather information each time the ant encounters a wall 
and analyze all the data to find the ant's entire Work Station. They may also choose to 
go to the Toolbox, use the Research Window to view of the whole path, then return to 
the Ant Farm to locate a pattern which matches it. With Trace ON, the entire process of 
information gathering is less complicated than with Trace OFF. 


Note: To exit Toolbox, Remove Ants, or New Ant Farm without activating the 
option, move the selection bar to the option heading and press RETURN. 
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Challenge 


Challenge has three degrees of difficulty: easy, medium , and hard . When students 
first enter Challenge, they begin with an easy Ant Farm similar to the one below: 


■ffoolbox i Qdd Ants I iSieHoue Ants 



CQelp | [fJen Ant Farn 1 2nd Gane 


Notice the four tunnels that extend to the edge of the Ant Farm. Everything in this level 
works the same as it did in Play, with the following exceptions: 

1. Initially the trace is turned off. 

2. There is only one Work Station for each ant that will allow the ants to form 
anjagq_sh_ain. 

An ant may fit into more than one Work Station, but only one Work Station will allow 
this ant to pick up an egg from one ant and hand it off to another. When all nine ants 
are in their correct Work Stations, eggs will be passed from one to the next in a 
continuous chain from the entrance to the exit. To do this the ants must be placed in a 
specific order. 
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In the Ant Farm above, the ant walking downward in the upper left comer has been 
correctly placed. Having received an egg from the ant which appears in the doorway, 
this ant will walk to the end of its path and wait to hand off the egg to the next ant. The 
ant placed in the bottom right corner may or may not be in its correct Work Station. 
Since the egg chain has not yet reached this ant, all that is known is that it is in a Work 
Station that conforms to its path of travel. When the egg chain is complete up to this 
ant, the ant will take the egg only if it is in the correct place. Otherwise, it will walk back 
and forth but it will not pick up any eggs. It is very likely that students will have all the 
ants in Work Stations, but not have a complete egg chain the first time through. When 
this happens, they will need to remove ants and place them in different but similarly 
shaped Work Stations. 


As shown below, all nine ants are in Work Stations in a hard Ant Farm, but no eggs are 
being moved, indicating that not all ants are in their correct Work Stations. 
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One reason may be that the first ant in the chain (whichever that is!), is not in the 
correct tunnel to pick up the first egg. At this point the use of Remove Ants is very 
important. Using Remove Ants will display the path of one ant at a time as shown 
below: 


The students may quickly discover that they should evaluate each Work Pattern as to 
whether or not it will fit at one of the four possible entrances. Once the students think 
that they have found a pattern that will fit, they need to take it out of its present position 
by removing it. The removed ant is then found in the ^dd Ants. Students can then 
place it in the position they believe will work to pick up the first egg. Finding the ant 
that will pick up that first egg will make the whole chain easier to construct. After the 
correct Work Station of the first ant in the chain is discovered, the egg may still travel 
only a short distance. An unbroken egg chain depends on the correct placement of all 
the ants. Students can then continue using Remove Ants wherever the egg chain 
breaks down. 
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Ant Farm 


Change Options 

There are two types of Change Options in Ant Farm which are accessed through the 
Change Options menu. Hold down the CONTROL (CTRL) key and press T when 
Learn, Play, and Challenge appear on the main menu. 

Sound Option - to turn the sound on or off move the selection box to Sound: 
and press RETURN to change it. The sound will remain as changed until the 
option is used again. 

Startup Ant Farm Option - Each level of Ant Farm is initially set to easy and 
random . Teachers may pre-set the initial Ant Farm that is presented as 
students begin each level of play. To pre-set the Startup Ant Farm, the 
teacher should choose the Level {Learn, Play, or Challenge), the Difficulty 
(Easy, Medium, or Hard), and a Specific Ant Farm (A-J or random). Any or all 
levels may be pre-set in this manner. The settings which appear for each 
level will be saved to the diskette when exiting the Change Options menu 
and will be accessed each time the students enter that level. This Option 
must be used again in order to change the Startup Ant Farms. 
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Change Options 




Sound Status 


Sound: 

On 

Startup Ant 

Farws 

Level: 


Difficulty: 


Ant Farn: 



EXIT 

Use ARROWS to wove, RETURN to select. 

v_____ J 


In the above example, the Ant Farm presented upon entering Learn will be 
easy Ant Farm letter D. The Startup Ant Farms are pictured on pages 20-34. 
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Through the Specific Ant Farm Option (also the Startup Ant Farm Option), the same Ant 
Farm may be selected each time a group of students uses ANT FARM. Realize 
however, that the ant’s Work Pattern in the first two levels (Learn and Play) is randomly 
created. Students will always receive a different set of Work Patterns with each Ant 
Farm. In Level 3 ( Challenge ), the ant's Work Patterns are always the same, but the 
order in which they are presented in ^dd Ants is different. The next 15 pages show 
what each of the ten (A-J) Ant Farms will look like on each level. These pages may be 
used as work sheets for students to record the information they gather. 

If this option is n£l used, then the Ant Farms at each difficulty level will be randomly 
chosen from a list of 40. However, students could all work on the same Ant Farms by 
using IRlemove Ants each time an individual student finishes. 
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Learn - Medium Ant Farms 
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Learn - Hard Ant Farms 
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Play - Easy Ant Farms 
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Play - Medium Ant Farms 
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Piay - Medium Ant Farms 
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Challenge - Medium Ant Farms 

Farm A Farm B 
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Specific Ant Farms 


Challenge - Medium Ant Farms 
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Challenge - Hard Ant Farms 
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Challenge - Hard Ant Farms 
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